




3URJQRVWL]LHUWH =XVDPPHQVHW]XQJ GHV 6WRIIDXVWUDJHV




































































































$EELOGXQJ  .DUWH GHU +DXSWERGHQW\SHQ LP 8QWHUVXFKXQJVJHELHW 'DWHQJUXQGODJH IU
GHQ GHXWVFKHQ 7HLO GHV (LQ]XJVJHELHWHV %RGHQNDUWH  /I8/* 







JHO|VWHP RUJDQLVFKHQ .RKOHQVWRII '2& VRZLH GHU PLWWOHUHQ WlJOLFKHQ $EIOXVVVSHQGH
'LVFKDUJH IU GLH /DQGQXW]XQJHQ $FNHU &5 *UQODQG *5 :DOG )2 XQG GDV
JHVDPWH 8QWHUVXFKXQJVJHELHW ELV ]XP 3HJHO $PPHOVGRUI :2 DXV %(11,1* (7 $/

$EELOGXQJ  =HLWUHLKH GHU JHPHVVHQHQ *HVDPW3KRVSKRU.RQ]HQWUDWLRQHQ VRZLH GHU
PLWWOHUHQ WlJOLFKHQ $EIOXVVVSHQGH 'LVFKDUJH IU GLH /DQGQXW]XQJHQ $FNHU &5
*UQODQG*5:DOG)2XQGGDVJHVDPWH8QWHUVXFKXQJVJHELHW:2
$EELOGXQJ  =HLWUHLKH GHU JHPHVVHQHQ .RQ]HQWUDWLRQHQ GHV JHO|VWHQ RUWKR3KRVSKDW
3KRVSKRUV 2UWKR3 XQG GHU PLWWOHUHQ WlJOLFKHQ $EIOXVVVSHQGH 'LVFKDUJH IU GLH
/DQGQXW]XQJHQ $FNHU &5 *UQODQG *5 :DOG )2 XQG GDV JHVDPWH
8QWHUVXFKXQJVJHELHWELV]XP3HJHO$PPHOVGRUI:2DXV%(11,1*(7$/
$EELOGXQJ  $EZHLFKXQJ GHU -DKUHVPLWWHOWHPSHUDWXU XQG ODQJMlKULJH
7HPSHUDWXUlQGHUXQJ MlKULJ JOHLWHQGHV 0LWWHO YRQ GHU -DKUHVPLWWHOWHPSHUDWXU GHV
.RQWUROO]HLWUDXPV ± IUGLH%HREDFKWXQJXQGGLH UHJLRQDOHQ.OLPDPRGHOOH











$EELOGXQJ  (QWZLFNOXQJ GHU SURJQRVWL]LHUWHQ PRQDWOLFKHQ 1LHGHUVFKODJVVXPPHQ GHU
0RGHOOH:(775(*XQG&/0IUGHQNXU]±PLWWHO±XQG
ODQJIULVWLJHQ±3ODQXQJVKRUL]RQW







$EELOGXQJ  %R[SORWV GHU PLWWOHUHQ PRQDWOLFKHQ 1LWUDW)UDFKW DXV GHP JHVDPWHQ














7DEHOOH  $EZHLFKXQJ GHU VLPXOLHUWHQ 1LWUDW6WLFNVWRII$XVWUlJH DP 3HJHO $PPHOVGRUI



















'LH 7ULQNZDVVHUYHUVRUJXQJ GHU 5(*./$00RGHOOUHJLRQ 'UHVGHQ ZLUG ]X HLQHP JURHQ
7HLODXVGHP9HUEXQGV\VWHPGHU7DOVSHUUHQ/HKQPKOHXQG.OLQJHQEHUJLP2VWHU]JHELU




YRQ HLQHU 9LHO]DKO DQWKURSRJHQHU SK\VLNDOLVFKHU XQG ELRWLVFKHU )DNWRUHQ DEKlQJLJ GLH
GDPLWDXFKGHQ6WRIIDXVWUDJPDJHEOLFKEHHLQIOXVVHQ'LHKHXWLJH/DQGQXW]XQJVYHUWHL
OXQJLVWNXOWXUJHVFKLFKWOLFKEHGLQJWXQGVRPLWVWDUNDQWKURSRJHQJHSUlJW(LQ]XJVJHELHWH
LQ GHQPLWWOHUHQ %HUJODJHQ ZlUHQ RKQH GHQPHQVFKOLFKHQ (LQIOXVV NRPSOHWW EHZDOGHW
+HXWHKLQJHJHQVLQGGLHVH(LQ]XJVJHELHWHGXUFKHLQHJHPLVFKWH/DQGQXW]XQJDXV$FNHU
ODQG *UQODQG :DOG XQG G|UIOLFKHQ 6LHGOXQJVVWUXNWXUHQ JHNHQQ]HLFKQHW 'LH %HZLUW
VFKDIWXQJGLHVHUYHUVFKLHGHQHQ/DQGQXW]XQJHQKDWHLQHQPDJHEOLFKHQ(LQIOXVVDXIGHQ
6WRIIDXVWUDJ VRZRKO DXI GHU 6NDOD GHV 6WDQGRUWV DOV DXFK GHV (LQ]XJVJHELHWHV YJO
:2+/5$%(7$/'LHNOLPDWLVFKHQ9HUKlOWQLVVHLP(LQ]XJVJHELHWDOVSK\VLNDOLVFKHU
)DNWRUEHWUDFKWHWKDEHQHEHQVRHLQHQVWDUNHQ(LQIOXVVDXIGHQ6WRIIDXVWUDJ'DEHLJHO
WHQ 1LHGHUVFKODJ XQG 7HPSHUDWXU DOV ZHVHQWOLFKH 6WHXHUJU|HQ 'XUFK 1LHGHUVFKODJV
ZDVVHUN|QQHQ6WRIIHZLH1LWUDWDXVGHQ%|GHQDXVJHZDVFKHQZHUGHQVHKUVWDUNH1LH
GHUVFKODJVHUHLJQLVVHIKUHQ]X%RGHQHURVLRQXQGGDPLWHLQKHUJHKHQG]X6HGLPHQWXQG
3KRVSKDWHLQWUlJHQ LQ GLH *HZlVVHU 'LH 7HPSHUDWXU EHHLQIOXVVW GLUHNW GDV 3IODQ]HQ
ZDFKVWXPZRGXUFK1lKUVWRIIHDXVGHP%RGHQDXIJHQRPPHQZHUGHQXQGVRPLWIUHLQH
$XVZDVFKXQJ LQV*HZlVVHUQLFKWPHKU YHUIJEDU VLQG$XFKGLHPLNURELHOOHQ8PZDQG
OXQJVSUR]HVVHLP%RGHQVLQGWHPSHUDWXUJHVWHXHUW6&+())(5	6&+$&+76&+$%(/
'LH 1lKUVWRIIH 6WLFNVWRII XQG 3KRVSKRU KDEHQ DOV OLPLWLHUHQGH )DNWRUHQ LQ DTXDWLVFKHQ
gNRV\VWHPHQ HLQH EHVRQGHUH %HGHXWXQJ 6LH VWHXHUQ GDV :DFKVWXP YRQ SIODQ]OLFKHU
%LRPDVVH(LQhEHUDQJHERWEHVRQGHUVYRQ3KRVSKRUIKUW]XU(XWURSKLHUXQJYRQ6WDQG
JHZlVVHUQPLWQHJDWLYHQ)ROJHQIUGLH:DVVHUEHVFKDIIHQKHLW'LHYHUVFKLHGHQHQG\QD
PLVFKHQ XQG VWDWLVWLVFKHQ .OLPDPRGHOOH SURJQRVWL]LHUHQ DXFK IU GLH 5(*./$0
0RGHOOUHJLRQbQGHUXQJHQGHU7HPSHUDWXUXQGGHV1LHGHUVFKODJHV(VZHUGHQHLQ$QVWLHJ
GHU7HPSHUDWXUHQVRZLHHLQH9HUVFKLHEXQJGHU1LHGHUVFKOlJHYRP6RPPHUKDOEMDKUKLQ
]XP:LQWHUKDOEMDKU YRUKHUJHVDJW *OHLFK]HLWLJ LVW PLW HLQHP KlXILJHUHQ $XIWUHWHQ YRQ
6WDUNQLHGHUVFKODJVHUHLJQLVVHQLP6RPPHUKDOEMDKU]XUHFKQHQ'LHVH9HUlQGHUXQJHQLP
.OLPDEHHLQIOXVVHQ GDPLW VRZRKO GHQ:DVVHUKDXVKDOW DOV DXFK GLH6WRIIXPVlW]H LQ JH
NRSSHOWHQ WHUUHVWULVFKDTXDWLVFKHQ gNRV\VWHPHQ YJO 08/+2/$1' (7 $/  0&&/$,1


















'LH:DVVHUYHUVRUJXQJ GHU /DQGHVKDXSWVWDGW 'UHVGHQ XQG LKUHV 8PODQGHV 5(*./$0
0RGHOOUHJLRQ 'UHVGHQ ZLUG EHU GLH $XIEHUHLWXQJ YRQ 5RKZDVVHU DXV 7ULQNZDVVHUWDO




VFKHQ 6WRIIDXVWUlJH ZDU HV HUIRUGHUOLFK IU GLH /DQGQXW]XQJHQ $FNHU *UQODQG XQG
:DOG MHZHLOV HLQ JHHLJQHWHV .OHLQVWHLQ]XJVJHELHW ]X ILQGHQ 'LHV ZDU LP (LQ]XJVJHELHW
GHU7DOVSHUUH.OLQJHQEHUJQLFKWP|JOLFKZHLOGRUW LQGHU9HUJDQJHQKHLWNOHLQHUH%lFKH
]XPHLVW]X'UDLQDJHQYHUURKUWZXUGHQXQGVRPLWNHLQHQDWUOLFKHQ$EIOXVVEHGLQJXQJHQ
YRU]XILQGHQZDUHQ 'D ]XVlW]OLFK GD]X EHL 3URMHNWEHJLQQ DQ GHU 7DOVSHUUH .OLQJHQEHUJ


















FKHQ ODQGZLUWVFKDIWOLFK JHQXW]W 'HPJHJHQEHU GRPLQLHUW LQ GHQ REHUHQ %HUJODJHQ GLH
IRUVWOLFKH1XW]XQJ'LH/DQGQXW]XQJVYHUWHLOXQJ LP(LQ]XJVJHELHW LVW LQ$EELOGXQJJH
]HLJW,PJHVDPWHQ8QWHUVXFKXQJVJHELHWGRPLQLHUWGLHIRUVWOLFKH1XW]XQJGHU:DOGDQWHLO
LP(LQ]XJVJHELHW OLHJW EHL 5XQGGHU )OlFKHQ VWHKHQ LQ ODQGZLUWVFKDIWOLFKHU
1XW]XQJGDYRQHQWIDOOHQDXI*UQODQGXQGDXI$FNHUIOlFKHQ'LH UHVWOLFKHQ
)OlFKHQ HQWIDOOHQ DXI 6LHGOXQJV  0RRU  XQG:DVVHUIOlFKHQ   'LH
$QJDEHQ]XU/DQGQXW]XQJ LPGHXWVFKHQ7HLOGHV(LQ]XJVJHELHWHVHQWVWDPPHQGHU&,5
%HIOLHJXQJ  6b&+6,6&+(6 /$1'(6$07 )h5 80:(/7 /$1':,576&+$)7 81' *(2/2*,(
% )U GHQ WVFKHFKLVFKHQ 7HLO VWDQGHQ ,QIRUPDWLRQHQ DXV HLQHU XQYHU|IIHQWOLFKWHQ
'LSORPNDUWLHUXQJYRQ:$/7+(5]XU9HUIJXQJ
 *HRORJLHXQG%|GHQ
'DV (LQ]XJVJHELHW GHU 7DOVSHUUH /HKQPKOH ZLUG ]X JURHQ 7HLOHQ GXUFK PHWDPRUSKH
*HVWHLQH JHSUlJW $XI HLQHP *URWHLO GHV (LQ]XJVJHELHWHV GRPLQLHUHQ *QHLVH XQWHU
VFKLHGOLFKHU $UW %LRWLW 0XVNRYLW 3DUD XQG 2UWKRJQHLVH ,P %HUHLFK GHU 2UWVODJHQ
5HKHIHOGXQG+HUPVGRUINRPPHQJHELHWVZHLVH3K\OOLWHXQG7HSOLW]HU4XDU]SRUSK\UYRU
'HU QRUGZHVWOLFKH 7HLO GHV (LQ]XJVJHELHWHV ]ZLVFKHQ GHU 7DOVSHUUH /HKQPKOH XQG GHU
2UWVODJH+HUPVGRUILVWGXUFK)UDXHQVWHLQHU*UDQLWSRUSK\UJHSUlJW
'LH %RGHQNDUWH $EELOGXQJ  JLEW HLQHQ hEHUEOLFN EHU GLH +DXSWERGHQW\SHQ LP (LQ
]XJVJHELHW6RZRKOLQQHUKDOEGHVJHVDPWHQ8QWHUVXFKXQJVJHELHWHVDOVDXFKLQGHQGUHL
.OHLQVWHLQ]XJVJHELHWHQ $FNHU *UQODQG XQG :DOG YJO .DSLWHO  VLQG GLH %|GHQ
EHUZLHJHQG YRQ VDXUHQ %UDXQHUGHQ  GHU )OlFKH GRPLQLHUW (QWODQJ GHU:LOGHQ
:HLHULW]XQGGHUNOHLQHQ%lFKHLQGHQ8QWHUVXFKXQJVJHELHWHQVLQGPHLVWJUXQGZDVVHU
EHHLQIOXVVWH%RGHQW\SHQZLH*OH\H ]X ILQGHQ IOlFKHQPlLJKDEHQ VLH HLQHQ$QWHLO YRQ
3RGVROHILQGHWPDQKDXSWVlFKOLFKXQWHU:DOGDXIHLQHU)OlFKHYRQ'HXWOLFK
$EELOGXQJ  .DUWH GHU +DXSWERGHQW\SHQ LP8QWHUVXFKXQJVJHELHW 'DWHQJUXQGODJH IU



















'DV (LQ]XJVJHELHW GHU 7DOVSHUUH /HKQPKOH LVW YRQ GUHL +DXSWODQGQXW]XQJVIRUPHQ JH
SUlJWYJO'HU6WRIIHLQWUDJLQGLH7DOVSHUUHLVWGDEHLDEKlQJLJYRQGHQ6WRIIDXV




GHVWDOVSHUUHQYHUZDOWXQJ6DFKVHQ /79 EHWULHEHQH 3HJHO $PPHOVGRUI V $EELOGXQJ
$XIJUXQG GHV KRKHQ $QVFKOXVVJUDGHV GHU KlXVOLFKHQ $EZDVVHUHQWVRUJXQJ LQ GHQ 6LHG
OXQJVJHELHWHQ GHV (LQ]XJVJHELHWHV 68'%5$&.  NDQQ GDYRQ DXVJHJDQJHQZHUGHQ
GDVVGLH1lKU6WRIINRQ]HQWUDWLRQHQDP3HJHO$PPHOVGRUIYRQGHQGUHL+DXSWODQGQXW









NOHLQUlXPLJHQ 9HU]DKQXQJ GHU ODQGZLUWVFKDIWOLFK JHQXW]WHQ )OlFKHQ NRQQWH LQQHUKDOE
GHV (LQ]XJVJHELHWHV GHU 7DOVSHUUH /HKQPKOH NHLQ JHHLJQHWHV KRPRJHQHV .OHLQVWHLQ
]XJVJHELHW IU $FNHUODQG LGHQWLIL]LHUW ZHUGHQ 'DKHU OLHJW GLHVHV *HELHW LQQHUKDOE GHV
(LQ]XJVJHELHWHVGHU*LPOLW]GLHLQGLH7DOVSHUUH/LFKWHQEHUJHQWZlVVHUW'DGLHVH)OlFKH
]XU JOHLFKHQ /DQGZLUWVFKDIWVJHVHOOVFKDIW JHK|UW XQG YRQ GLHVHU DXFK JHQDXVR EHZLUW






NOHLQUlXPLJHQ 9HU]DKQXQJ YRQ $FNHU XQG *UQODQG PXVVWH IU $FNHUODQG HLQ YHU
JOHLFKVZHLVHNOHLQHV7HLOHLQ]XJVJHELHWDXVJHZlKOWZHUGHQ
'LH%HVWHOOXQJ GHV$FNHUODQGHVZHFKVHOWZLH IU GLHVH /DQGQXW]XQJVIRUP W\SLVFK YRQ
-DKU]X-DKU'LHVLFKDXVGLHVHU5RWDWLRQHUJHEHQGH)UXFKWIROJHLVW LQ7DEHOOHGDUJH














































'LH *UQODQGIOlFKHQ GHU /DQGZLUWVFKDIWVJHVHOOVFKDIW +HUPVGRUI ZHUGHQ JDQ]MlKULJ DOV
0lKZHLGHQJHQXW]W'DGHU%HWULHEQHEHQGHU%HZLUWVFKDIWXQJGHU ODQGZLUWVFKDIWOLFKHQ
)OlFKHQHLQHQ0LOFKYLHKEHWULHEPLW5LQGHUQXQGHLQHU-XQJWLHUDXI]XFKWEHWUHLEWZHU
GHQ GLH *UQODQGIOlFKHQ YRUUDQJLJ ]XU 3URGXNWLRQ YRQ *UQIXWWHU ]XP (LJHQYHUEUDXFK
JHQXW]W=XGLHVHP=ZHFNHZHUGHQGLH)OlFKHQ]ZLVFKHQXQGPDOLP-DKUJHPlKW
'DV 7HLOHLQ]XJVJHELHW :DOG OLHJW LQQHUKDOE HLQHU JU|HUHQ ]XVDPPHQKlQJHQGHQ XQG












6DFKVHQIRUVW GLH 5RWEXFKH )DJXV V\OYDWLFD YRUDQJHEDXW 'DV $OWHU GLHVHU %lXPH EH
WUlJWLQ]ZLVFKHQFD-DKUH,QQHUKDOEGHU$EWHLOXQJHQXQGVLQGFDKDDOV
1LFKWKRO]ERGHQIOlFKH DXVJHZLHVHQ GLH DQWHLOLJ DOV +RO]ODJHUSODW] XQG :LOGDFNHU:LOG
ZLHVHGLHQHQ
 0RQLWRULQJ3URJUDPPLQGHQ*HZlVVHUQ
8P GLH VWRIIOLFKH =XVDPPHQVHW]XQJ GHV =XIOXVVHV FKDUDNWHULVLHUHQ ]X N|QQHQ ZXUGH
EHJLQQHQG LP 6RPPHU  HLQ0RQLWRULQJ3URJUDPP HLQJHULFKWHW 'LHVHV EHLQKDOWHWH
VRZRKOSHULRGLVFKHDOVDXFKHUHLJQLVRULHQWLHUWH(QWQDKPHQYRQ:DVVHUSUREHQLQGHQ8Q
WHUVXFKXQJVJHELHWHQ ,Q GHQ .OHLQVWHLQ]XJVJHELHWHQ ZXUGHQ ]XU 4XDQWLIL]LHUXQJ GHV






%RGHQNXQGH XQG 6WDQGRUWVOHKUH DQDO\VLHUW 'HU 6FKZHUSXQNW ODJ GDEHL DXI GHP 1lK
UHOHPHQW 3KRVSKRU ZHOFKHV LP *HZlVVHU LQ JHO|VWHU )RUP DOV RUWKR3KRVSKDW 32





















HLQHQ $QWLPRQ3KRVSKRUPRO\EGDW.RPSOH[ 1DFK =XJDEH YRQ $VFRUELQVlXUH ZLUG GHU
.RPSOH[]XHLQHP0RO\EGlQEODX.RPSOH[UHGX]LHUW'LH/LFKWH[WLQNWLRQGLHVHV.RPSOH
[HVZLUGEHLHLQHU:HOOHQOlQJHYRQQPLP3KRWRPHWHUJHPHVVHQ=XU%HVWLPPXQJ
GHU *HVDPWSKRVSKDW.RQ]HQWUDWLRQ PXVVWH GDV SDUWLNXOlU JHEXQGHQH 3KRVSKDW GXUFK
HLQHQ $XIVFKOXVVPLW 3HUR[LGLVXOIDW ]X 2UWKRSKRVSKDW XPJHVHW]WZHUGHQ $QVFKOLHHQG






















	ൌ σ ሺ஼೔ொ೔ሻ೙೔సభσ ொ೔೙೔సభ ܳ௥  )RUPHO





=XU $EVFKlW]XQJ GHU =XVDPPHQVHW]XQJ GHV 6WRIIDXVWUDJHV LP (LQ]XJVJHELHW GHU 7DO
VSHUUH/HKQPKOHEHLNQIWLJYHUlQGHUWHQNOLPDWLVFKHQ5DKPHQEHGLQJXQJHQZXUGHGDV
5HFKHQPRGHOO Ä6RLO :DWHU $VVHVVPHQW 7RRO³ $512/' (7 $/  $512/' 81' )2+5(5
HLQJHVHW]W(VKDQGHOWVLFKKLHUEHLXPHLQSK\VLNDOLVFKEDVLHUWHVNRQ]HSWLRQHOOHV
(LQ]XJVJHELHWVPRGHOO GDV GHQ (LQIOXVV XQWHUVFKLHGOLFKHU %HZLUWVFKDIWXQJVPDQDKPHQ
XQGLQWHQVLWlWHQDXIGLH:DVVHUPHQJHXQG:DVVHUTXDOLWlWUlXPOLFKYHUWHLOWEHVFKUHLEW
'LH%HUHFKQXQJHQHUIROJHQGDEHLDXI*UXQGODJHNRQWLQXLHUOLFKHU=HLWUHLKHQGHU(LQJDQJV
GDWHQ 'LH (LQIOVVH HLQ]HOQHU /DQGQXW]XQJHQ GHUHQ %HZLUWVFKDIWXQJVPDQDKPHQ XQG
%HZLUWVFKDIWXQJVLQWHQVLWlWHQZHUGHQ GDEHL HLQ]HOIOlFKHQVSH]LILVFK UlXPOLFK YHUWHLOW DE
JHELOGHW %HL GHU 0RGHOOLHUXQJ YRQ 6WRIIHLQWUlJHQ LQ GDV *HZlVVHUQHW] ZHUGHQ VRZRKO
SXQNWI|UPLJH (LQWUDJVTXHOOHQ NRPPXQDOH $EZDVVHUHLQOHLWXQJ ,QGXVWULHHLQOHLWXQJHQ
Rl ZLH DXFK GLIIXVH 6WRIIHLQWUlJH DXV ODQG XQG IRUVWZLUWVFKDIWOLFK JHQXW]HQ )OlFKHQ
EHUFNVLFKWLJW
 0RGHOODXIEDX
'DV 0RGHOO IU GDV (LQ]XJVJHELHW GHU :LOGHQ:HLHULW] YRQ GHU 4XHOOH ELV ]XP 3HJHO
$PPHOVGRUIZXUGH EHU GDV $UF6:$7,QWHUIDFH LQ $UF*,6  DXIJHVHW]W *UXQGODJH
IU GLH 'HOLQLHUXQJ GHV (LQ]XJVJHELHWHV ZDU GDV 'LJLWDOH *HOlQGHPRGHOO $7.,6'*0
IU GLH )OlFKH DXI GHXWVFKHU 6HLWH XQG GDV 'LJLWDOH 7VFKHFKLVFKH *HOlQGHPRGHOO 7R
SRJULG IU GHQ WVFKHFKLVFKHQ 7HLO GHV (LQ]XJVJHELHWV 'LH 'DWHQ GHV 7VFKHFKLVFKHQ
*HOlQGHPRGHOOVLQP[P$XIO|VXQJZXUGHQEHUHLWVIUGDV./L:(63URMHNWDXIGLH










OHQGH 3DUDPHWHUZXUGHQ DQKDQG GHU %RGHQNXQGOLFKHQ .DUWLHUDQOHLWXQJ $'+2& $*%2








LQIRUPDWLRQHQPLW GHP6WDQG YRU 67$$76%(75,(%6$&+6(1)2567 $XV GLHVHQ
'DWHQZXUGHGDVPLWWOHUH$OWHUGHU%HVWlQGHEHUHFKQHW:HUWHGHVPLQLPDOHQXQGPD[L













6WDWLRQ=LQQZDOG*HRUJHQIHOG YHUIJEDU )UGLH LP5DKPHQGHV3URMHNWHV ]XXQWHUVX
FKHQGHQ =XNXQIWV]HLWUlXPH VWDQGHQ .OLPDSURMHNWLRQVGDWHQ GHV VWDWLVWLVFKHQ 5HJLRQDO
PRGHOOV:(775(* XQG GHV G\QDPLVFKHQ 5HJLRQDOPRGHOOV &/0 ]XU 9HUIJXQJ 'LH
'DWHQGHV0RGHOOV:(775(*ODJHQDOV6WDWLRQVGDWHQIUGLH.OLPDVWDWLRQ=LQQZDOG
*HRUJHQIHOG YRU'DGHP0RGHOO&/0NHLQH6WDWLRQVGDWHQ ]XJUXQGH OLHJHQ VRQGHUQHLQ
5DVWHUYRQNP[NPZXUGHQGRUWGLH.OLPDSURMHNWLRQVGDWHQGHU5DVWHU]HOOHJH
QXW]W GLH GDV 8QWHUVXFKXQJVJHELHW DEGHFNW 'D GLH 'DWHQ GLHVHV0RGHOOV QLFKW JLWWHU
SXQNWWUHXVLQGZXUGHQMHZHLOVGLHZHVWOLFKXQG|VWOLFKGDYRQJHOHJHQH1DFKEDUJLWWHU]HO
OHHEHQIDOOVEHUFNVLFKWLJW(LQHhEHUVLFKWEHUGLHJHQXW]WHQ%HREDFKWXQJVXQG.OLPD
















  =LQQZDOG*HRUJHQIHOG 
:(775(* $% ± =LQQZDOG*HRUJHQIHOG 
:(775(* % ± =LQQZDOG*HRUJHQIHOG 






























































































ZHLO GLH ]XU .DOLEULHUXQJ JHQXW]WHQ -DKUHVIUDFKWHQ DXV GHQ Z|FKHQWOLFKHQ 6WLFKSUREHQ
EHUHFKQHW ZXUGHQ 'HU 121$XVWUDJ ZlKUHQG 6WDUNQLHGHUVFKODJVHUHLJQLVVHQ ZDU LQ
GLHVHQ)UDFKWHQQLFKWHQWKDOWHQXQGNDQQHLQHQEHWUlFKWOLFKHQ$QWHLODQGHU-DKUHVIUDFKW
DQQHKPHQ 'HU EHVWH 3DUDPHWHUVDW] KDWWH HLQH $EZHLFKXQJ GHU 1LWUDW6WLFNVWRIIIUDFKW
YRQLP-DKUXQGLP-DKUVLHKH7DEHOOH
7DEHOOH  $EZHLFKXQJ GHU VLPXOLHUWHQ 1LWUDW6WLFNVWRII$XVWUlJH DP 3HJHO $PPHOVGRUI












%HREDFKWXQJVGDWHQ    
    
    
    
    
    
    












QXW]XQJVVWUXNWXU GHV (LQ]XJVJHELHWHV JHNRSSHOW 6WLFNVWRII 1 XQG 3KRVSKRU 3 ZLUG




6WRIIDXVWUDJVPXVWHU DXI GHU (LQ]XJVJHELHWVHEHQH YHUZLVFKHQ 'LH VWDUNH $EKlQJLJNHLW
YRQGHU/DQGQXW]XQJVVWUXNWXULP(LQ]XJVJHELHWKDWDOOHUGLQJV]XU)ROJHGDVVHLQHJHlQ
































'DV0RGHOO ZXUGH GDQQ IU GHQ =HLWUDXP  ± PLW GHQ MHZHLOLJHQ /lXIHQ GHU
.OLPDSURMHNWLRQVGDWHQXQGGHQVHFKVYHUVFKLHGHQHQ3DUDPHWHUVlW]HQDQJHWULHEHQ'LHV
HUODXEW VRZRKO HLQH $EVFKlW]XQJ GHU 8QVLFKHUKHLWHQ GXUFK GLH 3DUDPHWULVLHUXQJ  GHV












EHVLW]HQ YRU DOOHP GLH 1lKUVWRIIH EHVRQGHUH 5HOHYDQ] GLH IU GLH (XWURSKLHUXQJ YRQ
6WDQGJHZlVVHUQZLH]%7DOVSHUUHQYHUDQWZRUWOLFKVLQG$OV/LPLWLHUXQJVIDNWRUIUGDV
$OJHQZDFKVWXPVSLHOHQGDEHLYD3KRVSKRUDEHUDXFK6WLFNVWRIIHLQHJURH5ROOH8QWHU
VXFKW ZXUGH GDKHU LQVEHVRQGHUH GHU $XVWUDJ YRQ JHO|VWHP RUWKR3KRVSKDW3KRVSKRU






VRUELHUW XQG GDKHU VHKU VFKQHOO DXVJHZDVFKHQ 1LWUDW HQWVWHKW EHL GHU =HUVHW]XQJ HL
ZHLKDOWLJHURUJDQLVFKHU6WRIIH'DEHLZLUG]XHUVW$PPRQLXPJHELOGHWXQGGLHVHVGDQQ
EDNWHULHOO]X1LWUDWR[LGLHUW(LQH]ZHLWH4XHOOHYRQ1LWUDWLVWGLH'QJXQJYRQODQGZLUW
VFKDIWOLFK JHQXW]WHQ )OlFKHQ PLW PLQHUDOLVFKHP 6WLFNVWRIIGQJHU PHLVW 1LWUDWH RGHU
DXFK*OOH'DEHLNRPPWHV]XHLQHU$QUHLFKHUXQJYRQ6WLFNVWRIILP%RGHQ%HLXQJQV






:DVVHUO|VOLFKNHLW OHLFKW DXVJHZDVFKHQ ZHUGHQ 'LH 1LWUDW6WLFNVWRII.RQ]HQWUDWLRQHQ
121LP%DFKHLQ]HOQH/DQGQXW]XQJHQXQG)OXVVZDVVHUJHVDPWHV8QWHUVXFKXQJV
JHELHW ELV ]XP 3HJHO $PPHOVGRUI LVW IU GLH K\GURORJLVFKHQ -DKUH  XQG 
 ±  LQ $EELOGXQJ  GDUJHVWHOOW 'LH +|KH GHU 121
.RQ]HQWUDWLRQHQYDULLHUWMHQDFK/DQGQXW]XQJVHKUVWDUN







ZXUGHQ (LQ]XJVJHELHWH PLW XQWHUVFKLHGOLFKHU ODQGZLUWVFKDIWOLFKHU ,QWHQVLWlW YHUJOLFKHQ









JHO|VWHP RUJDQLVFKHQ .RKOHQVWRII '2& VRZLH GHU PLWWOHUHQ WlJOLFKHQ
$EIOXVVVSHQGH 'LVFKDUJH IU GLH /DQGQXW]XQJHQ $FNHU &5 *UQODQG










GLH QLHGULJHQ .RQ]HQWUDWLRQHQ LQ GHQ :DOGZlVVHUQ YHUGQQW 'HU KRKH :DOGDQWHLO LP
(LQ]XJVJHELHW XQG GLH 9HUGQQXQJVUHDNWLRQ EHGLQJHQ HLQH VHKU QLHGULJH 121
.RQ]HQWUDWLRQ DP(LQ]XJVJHELHWVDXVODVV'LHPLWWOHUH.RQ]HQWUDWLRQ OLHJW EHL PJO
LPEHWUDFKWHWHQ=HLWUDXP
6RZRKOGLH LQGHQHLQ]HOQHQ.OHLQVWHLQ]XJVJHELHWHQDOVDXFKGLHDP3HJHO$PPHOVGRUI














$FNHUHLQ]XJVJHELHW EHWUlJW IU GLH EHLGHQ K\GURORJLVFKHQ -DKUH  XQG 
ǋJOXQGLVWGDPLWGLHK|FKVWHLQGHQ.OHLQVWHLQ]XJVJHELHWHQJHPHVVHQH*HVDPW
3.RQ]HQWUDWLRQ'LH.RQ]HQWUDWLRQ LP%DFKZDVVHUGHV*UQODQGHLQ]XJVJHELHWHV LVWPLW
 ǋJO JHULQJHU 'LH JHULQJVWH *HVDPW3.RQ]HQWUDWLRQ ZXUGH LP:DOGJHELHW EHR
EDFKWHWGRUWEHWUXJVLHǋJO:(7=(/EHULFKWHWIU*HZlVVHU|NRV\VWHPHHL
QHQ 3+LQWHUJUXQGZHUW YRQ ǋJO DOV 5HIHUHQ]ZHUW IU XQYHUVFKPXW]WH *HZlVVHU
6RPLWNDQQGLH*HVDPW3.RQ]HQWUDWLRQLP:DOGJHELHWDOVQDWUOLFKDQJHVHKHQZHUGHQ
'LH DP 3HJHO $PPHOVGRUI JHPHVVHQH *HVDPW3.RQ]HQWUDWLRQ LVW PLW  ǋJO QXU
XQZHVHQWOLFK K|KHU DOV GHU5HIHUHQ]ZHUW IU XQEHODVWHWH*HZlVVHU XQG ]HLJW GDVV GLH




'HU ]HLWOLFKH 9HUODXI GHU *HVDPW3.RQ]HQWUDWLRQ LQ GHQ .OHLQVW (LQ]XJVJHELHWHQ
$EELOGXQJ  ]HLJW GDVV *HVDPW3 YRU DOOHP EHL VWlUNHUHQ 1LHGHUVFKODJVHUHLJQLVVHQ
DXVJHZDVFKHQZLUG 3HDNV EHL *HVDPW3 WUHWHQ KlXILJ ]HLWJOHLFKPLW $EIOXVVSHDNV HLQ










$EELOGXQJ  =HLWUHLKH GHU JHPHVVHQHQ *HVDPW3KRVSKRU.RQ]HQWUDWLRQHQ VRZLH GHU
PLWWOHUHQWlJOLFKHQ$EIOXVVVSHQGH'LVFKDUJHIUGLH/DQGQXW]XQJHQ$FNHU





]HQ LQVEHVRQGHUH $OJHQ ]XP%LRPDVVHDXIEDX JHQXW]WZHUGHQ NDQQ 'DPLW LVW HV HLQ
UHOHYDQWHU )DNWRU IU GLH(XWURSKLHUXQJYRQ*HZlVVHUQ ,QQDWXUQDKHQQLFKW YHUXQUHL
QLJWHQ*HZlVVHUQOLHJWGLHJHRJHQH2UWKRSKRVSKDW.RQ]HQWUDWLRQLP%HUHLFKXPJ⋅O
 :(7=(/'DPLW LVW GHU$QWHLO JHO|VWHQ3KRSKRUV LP*HZlVVHU LP9HUJOHLFK ]XU
*HVDPWNRQ]HQWUDWLRQUHODWLYQLHGULJ
'LH .RQ]HQWUDWLRQVYHUOlXIH GHU LQ GHQ .OHLQVW (LQ]XJVJHELHWHQ JHPHVVHQHQ RUWKR
3KRVSKDW3KRVSKRU.RQ]HQWUDWLRQHQ 2UWKR3 VLQG LQ $EELOGXQJ  GDUJHVWHOOW ,Q DOOHQ
(LQ]XJVJHELHWHQ VLQG GLH .RQ]HQWUDWLRQHQ UHFKW QLHGULJ $OOHUGLQJV VLQG LQQHUKDOE GHU








$EELOGXQJ  =HLWUHLKH GHU JHPHVVHQHQ .RQ]HQWUDWLRQHQ GHV JHO|VWHQ RUWKR3KRVSKDW
3KRVSKRUV2UWKR3XQGGHUPLWWOHUHQWlJOLFKHQ$EIOXVVVSHQGH'LVFKDUJH
IUGLH/DQGQXW]XQJHQ$FNHU&5*UQODQG*5:DOG)2XQGGDVJH
VDPWH 8QWHUVXFKXQJVJHELHW ELV ]XP 3HJHO $PPHOVGRUI :2 DXV %(1
1,1*(7$/
'LHPLWWOHUH2UWKR3.RQ]HQWUDWLRQGHUODQGZLUWVFKDIWOLFKHQ.OHLQVWHLQ]XJVJHELHWHIUGLH




GQQXQJ VWDWW 'LH PLWWOHUH 2UWKR3.RQ]HQWUDWLRQ DP 3HJHO $PPHOVGRUI OLHJW EHL





ULRGH 'LHVH .RQ]HQWUDWLRQVXQWHUVFKLHGH ODVVHQ VLFK GXUFK 9HJHWDWLRQVHIIHNWH HUNOlUHQ
GD ZlKUHQG GHU :DFKVWXPVSKDVH GLH 9HJHWDWLRQ 3KRVSKRU LQ JHO|VWHU )RUP ]XP %LR
PDVVHDXIEDXQXW]W6RPLWZLUGGHP%RGHQO|VOLFKHV3KRVSKDWHQW]RJHQGDVGDQQQLFKW
PHKU EHU GDV %RGHQZDVVHU LQV %DFKZDVVHU JHODQJHQ NDQQ 1HEHQ HLQHP K|KHUHQ 3
$XVWUDJ DXV GHQ %|GHQ GHV (LQ]XJVJHELHWV LP :LQWHUKDOEMDKU VLQG DXFK JHULQJHUH 3
)HVWOHJXQJVUDWHQGXUFKEHQWKLVFKHQ$XIZXFKVLP*HZlVVHUVHOEVWHLQH(UNOlUXQJIUK|
KHUH2UWKR3.RQ]HQWUDWLRQHQLP*HZlVVHUYJO:(7=(/%5(+0	0(,-(5,1*










WHU IU GLH 7ULQNZDVVHUDXIEHUHLWXQJ (U EHVWHKW QHEHQ HLQHPJHULQJHQ$QWHLO OHLFKW DE
EDXEDUHQ RUJDQLVFKHQ .RKOHQVWRIIV ]XP*URWHLO DEHU DXV VFKZHU DEEDXEDUHQ RUJDQL
VFKHQ 9HUELQGXQJHQ LQVEHVRQGHUH DXV +XPLQVWRIIHQ 'LHVH 9HUELQGXQJHQ YHUXUVDFKHQ
HLQHEUlXQOLFKH)lUEXQJGHV:DVVHUVGLH IUGLH7ULQNZDVVHUEHUHLWVWHOOXQJYRQlVWKHWL
VFKHU XQG JHVFKPDFNOLFKHU %HGHXWXQJ LVW +|KHUH (LQWUlJH GLHVHU 6WRIIH NRPPHQ YD
DXV0RRU*UQODQGXQG:DOGJHELHWHQPLWVDXUHQXQGJOHLFK]HLWLJKlXILJDXFKVWDXQDV





$EELOGXQJ  JH]HLJW 'LH JHPHVVHQHQ .RQ]HQWUDWLRQHQ OLHJHQ LQ GHP %HUHLFK GHU YRQ
7+850$1  IU NOHLQHUH )OVVH DQJHJHEHQ ZLUG 'LH QLHGULJVWHQ .RQ]HQWUDWLRQHQ
ZXUGHQ LP%DFKZDVVHU GHV $FNHUJHELHWHV JHPHVVHQ 'XUFK GLH %RGHQEHDUEHLWXQJ XQG
GHQ(UQWHHQW]XJLQGLHVHP*HELHWILQGHWLP2EHUERGHQNHLQHVRVWDUNH+XPXVDQUHLFKH
UXQJVWDWWZLHVLHLP*UQODQGRGHU:DOGJHELHW]XILQGHQLVW$XHUGHPLVWGLHTXDOLWDWL






DQ'LHV LVW DXI GLH VHKU IHXFKWH:LWWHUXQJ GDPLW HLQKHUJHKHQGH K|KHUH$EIOVVH XQG
GDUDQ JHNRSSHOW K|KHUH$XVZDVFKXQJHQ ]XUFN]XIKUHQ'HU'2&$XVWUDJ LP:DOGJH
ELHWLVWJHULQJHUGDGLH%|GHQLP(LQ]XJVJHELHWYROOVWlQGLJWHUUHVWULVFKVLQGXQGZHGHU
YHUQlVVWH)OlFKHQQRFKYHUPRRUWH6WDQGRUWHYRUNRPPHQ
,Q $EELOGXQJ  VLQG DP 3HJHO $PPHOVGRUI YHUHLQ]HOW K|KHUH '2&.RQ]HQWUDWLRQHQ ]X
HUNHQQHQ'LHVHNRUUHVSRQGLHUHQVHKURIWPLW$EIOXVVVSLW]HQGLHGXUFKVWlUNHUH1LHGHU
VFKODJVHUHLJQLVVH LQGX]LHUW VLQG 'LH K|KHUHQ $XVWUlJH VWDPPHQ ]X HLQHP JURHQ 7HLO
DXV GHP WVFKHFKLVFKHQ 7HLO GHV (LQ]XJVJHELHWHV GDV JU|HUHQ $QWHLOH YHUQlVVWHU
XQGRGHU YHUPRRUWHU 6WDQGRUWH DXIZHLVW (LQ]HOQH SXQNWXHOO K|KHUH .RQ]HQWUDWLRQHQ
N|QQWHQ DXFK DXV (LQOHLWXQJHQ DXV GHP 6LHGOXQJVEHUHLFK VWDPPHQ ZREHL GHU $Q
VFKOXVVJUDGGHU$EZDVVHUHQWVRUJXQJLQQHUKDOEGHV(LQ]XJVJHELHWHVMHGRFKUHFKWKRFKLVW
XQG GLH $EZDVVHUHQWVRUJXQJ LQ QLFKW HUVFKORVVHQHQ %HUHLFKHQ EHU .OHLQNOlUDQODJHQ
E]Z $EIOXVVORVH *UXEHQ UHDOLVLHUW LVW 68'%5$&.  (LQH JHQHUHOOH *HIlKUGXQJ GHU
:DVVHUTXDOLWlWGXUFK$EZDVVHUHLQOHLWXQJHQLVWVRPLWQLFKWJHJHEHQ%HWUDFKWHWPDQGHQ
$XVWUDJDQ'2&DXVGHP*HVDPWHLQ]XJVJHELHW LVW GLHVHU DOV JHULQJHLQ]XVFKlW]HQ ,Q
GHU 792 LVW NHLQ*UHQ]ZHUW IU GLH'2&.RQ]HQWUDWLRQ DQJHJHEHQ 75,1.:$66(59(525'














KlOW 7DEHOOH  (V VLQG GHXWOLFKH8QWHUVFKLHGH ]ZLVFKHQ GHU ODQG XQG IRUVWZLUWVFKDIWOL
FKHQ/DQGQXW]XQJ]XHUNHQQHQ:lKUHQGGHUEHLGHQ-DKUHXQGZXUGHQXQWHU














'LH LQ 7DEHOOH  SUlVHQWLHUWHQ )UDFKWHQ ]HLJHQ HLQH JURH 6FKZDQNXQJ GHV 121
$XVWUDJHV]ZLVFKHQGHQEHLGHQ-DKUHQ'LHV]HLJWVHKUGHXWOLFKGLH:LWWHUXQJVDEKlQJLJ
NHLWGHV121$XVWUDJHV'DV-DKUZDUGXUFKHLQGHXWOLFKKlXILJHUHV$XIWUHWHQYRQ
VWlUNHUHQ VRPPHUOLFKHQ 1LHGHUVFKOlJHQ JHNHQQ]HLFKQHW XQG LQVJHVDPW ZHVHQWOLFK
IHXFKWHUDOVGDV -DKU'LHV IKUW ]XK|KHUHQ$XVWUlJHQ=XVlW]OLFK LVW ]XEHUFN
VLFKWLJHQ GDVV EHUHLWV GXUFK VHKU NOHLQUlXPLJH LQWHQVLYH 1LHGHUVFKODJVHUHLJQLVVH EH
WUlFKWOLFKH0HQJHQDQ121DXVJHWUDJHQZHUGHQZLHGLH(UJHEQLVVHGHUHUHLJQLVEH]R




















HUJLEW'HUDXVGHQ0HVVGDWHQEHUHFKQHWHQ*HVDPW3KRVSKRUDXVWUDJ *HVDPW3 LVW LQ




DQ *HVDPW3 ZXUGH IU GLH /DQGQXW]XQJVIRUP:DOG EHREDFKWHW HU EHWUXJ LP 'XUFK
VFKQLWW NJKDD 'LH JURH 'LIIHUHQ] LQ GHQ $XVWUlJHQ ]ZLVFKHQ GHQ ODQG XQG
IRUVWZLUWVFKDIWOLFKJHQXW]WHQ*HELHWHQ LVW ]XPHLQHQDXI GLHJHULQJHUH1HLJXQJ ]XU%LO



























PHQ .OHLQVWHLQ]XJVJHELHWH DOV DXFK LP 9HUJOHLFK GHU /DQGQXW]XQJVVSH]LILVFKHQ $XV
WUlJHPLW GHQ$XVWUlJHQGHV8QWHUVXFKXQJVJHELHWHV'LH IU GLH -DKUHXQG
EHUHFKQHWHQ'2&$XVWUlJHDXVGHQ/DQGQXW]XQJHQ$FNHU*UQODQGXQG:DOGVRZLHDXV
GHP JHVDPWHQ 8QWHUVXFKXQJVJHELHW EHLQKDOWHW 7DEHOOH  'LH K|FKVWHQ '2&$XVWUlJH
ZXUGHQIUGDVJHVDPWH8QWHUVXFKXQJVJHELHWELV]XP3HJHO$PPHOVGRUIEHUHFKQHW,P
'XUFKVFKQLWWGHUEHLGHQ-DKUHZXUGHQNJKDDDXVJHWUDJHQ8QWHUGHU/DQGQXW
]XQJ $FNHU ZXUGHQ GXUFKVFKQLWWOLFK NJKDD DXVJHWUDJHQ XQWHU *UQODQG
NJKDDXQGXQWHU:DOGNJKDD:LH LQ$EVFKQLWWEHUHLWVHUOlXWHUW
VWDPPHQ GLH KRKHQ '2&$XVWUlJH DXV YHUQlVVWHQ XQG YHUPRRUWHQ 7HLOIOlFKHQ GLH LP








WXQJ GDVV GLH K|KHUHQ'2&$XVWUlJH DXV GHP WVFKHFKLVFKHQ 7HLO GHV (LQ]XJVJHELHWHV
VWDPPHQ
7DEHOOH%HUHFKQHWH)UDFKWHQGHVJHO|VWHQRUJDQLVFKHQ.RKOHQVWRIIV'2&IUGLHGUHL












HUHLJQLVEH]RJHQHQ 0RQLWRULQJV ]HLJHQ GDVV ZlKUHQG HLQHV HLQ]HOQHQ 6WDUNQLHGHU
VFKODJVHUHLJQLVVHV EHUHLWV ELV ]X  GHU MlKUOLFKHQ '2&)UDFKW DXVJHWUDJHQ ZHUGHQ









YRUOLHJHQGH 8QWHUVXFKXQJ MHGRFK QXU GDV (LQ]XJVJHELHW GHU 7DOVSHUUH /HKQPKOH XP
IDVVWZHOFKHVLQGHQPLWWOHUHQXQGKRKHQ/DJHQGHV2VWHU]JHELUJHVOLHJWZHUGHQLQGHQ










UDWXU IU GLH .OLPDVWDWLRQ =LQQZDOG*HRUJHQIHOG EHWUlJW & ,Q $EELOGXQJ  LVW GLH
7HPSHUDWXUDEZHLFKXQJLQQHUKDOEGHV=HLWUDXPVXQGGLHODQJMlKULJH7HPSH
UDWXUlQGHUXQJ=HLWUDXP±IUGLH%HREDFKWXQJHQDQGHU.OLPDVWDWLRQ=LQQ
ZDOG*HRUJHQIHOG VRZLH GLH UHJLRQDOHQ .OLPDPRGHOOH :(775(*  XQG &/0 GDUJH
VWHOOW

$EELOGXQJ  $EZHLFKXQJ GHU -DKUHVPLWWHOWHPSHUDWXU XQG ODQJMlKULJH 7HPSHUD
WXUlQGHUXQJ MlKULJ JOHLWHQGHV0LWWHO YRQ GHU -DKUHVPLWWHOWHP
SHUDWXU GHV .RQWUROO]HLWUDXPV  ±  IU GLH %HREDFKWXQJ
XQGGLHUHJLRQDOHQ.OLPDPRGHOOH:(775(*&/0LP8QWHUVX














'LHSURJQRVWL]LHUWHQ7HPSHUDWXUlQGHUXQJHQ IUGLH=XNXQIW YDULLHUHQ VHKU VWDUN LQ$E
KlQJLJNHLW GHV EHWUDFKWHWHQ0RGHOOV XQG (PLVVLRQVV]HQDULRV $OOH GUHL 5HJLRQDOPRGHOOH
SURJQRVWL]LHUHQHLQHQ$QVWLHJGHU-DKUHVPLWWHOWHPSHUDWXUZLHLQ$EELOGXQJGDUJHVWHOOW
'DEHL VLHKW PDQ IU GDV 0RGHOO :(775(*  GHXWOLFKH 8QWHUVFKLHGH ]ZLVFKHQ GHQ




(PLVVLRQVV]HQDULRVZHVHQWOLFK JHULQJHU VLQG DOV GLH 8QWHUVFKLHGH ]ZLVFKHQ GHQ (PLVVL
RQVV]HQDULHQ$XFK]ZLVFKHQGHQEHLGHQ5HJLRQDOPRGHOOHQZHUGHQEHLGHU%HWUDFKWXQJ
GHVJOHLFKHQ(PLVVLRQVV]HQDULRV$%GHXWOLFKH8QWHUVFKLHGH LQGHU3URJQRVHVLFKWEDU




HUHQ8QVLFKHUKHLW EHKDIWHW DOV GLH 3URJQRVH GHU 7HPSHUDWXUHQWZLFNOXQJ %(51+2)(5 (7
$/ 'LH YRQGHQ0RGHOOHQSURJQRVWL]LHUWHQ6XPPHQGHU -DKUHVQLHGHUVFKOlJH IU
GHQ.RQWUROO]HLWUDXPZHLFKHQGHXWOLFKYRQGHUPLWWOHUHQ-DKUHVQLHGHUVFKODJVVXPPHGHV
=HLWUDXPV±DE'LH1LHGHUVFKODJVVXPPHEHWUlJW IU GLH6WDWLRQ=LQQZDOG
*HRUJHQIHOG PP $EELOGXQJ  ]HLJW IU GLH 5HJLRQDOPRGHOOH:(775(*  XQG
&/0 GLH $EZHLFKXQJ GHU SURJQRVWL]LHUWHQ -DKUHVQLHGHUVFKOlJH IU GHQ .RQWUROO]HLWUDXP
1LHGHUVFKODJVDEZHLFKXQJOLQNH6HLWHXQGGLHbQGHUXQJGHU-DKUHVQLHGHUVFKOlJHIUGLH
=XNXQIW
%HLGH 5HJLRQDOPRGHOOH ]HLJHQ LQQHUKDOE GHV .RQWUROO]HLWUDXPV KRKH $EZHLFKXQJHQ GHU
























EHWUDFKWHWHU *LWWHUER[ HLQH=XQDKPHRGHU HLQH$EQDKPHGHU 1LHGHUVFKOlJH SURJQRVWL
]LHUWXQGGDPLWNHLQHLQKHLWOLFKHU7UHQGIHVWVWHOOEDULVW
'LH (QWZLFNOXQJ GHU PRQDWOLFKHQ 1LHGHUVFKODJVVXPPHQ ]HLJW IU GLH GUHL =HLWVFKHLEHQ
NXU]IULVWLJHU 3ODQXQJVKRUL]RQW  ±  PLWWHOIULVWLJHU 3ODQXQJVKRUL]RQW  ±
$EELOGXQJ$EZHLFKXQJGHUPLWWOHUHQ-DKUHVQLHGHUVFKOlJH LP.RQWUROO]HLW
UDXP±OLQNH6HLWHXQGbQGHUXQJGHUPLWWOHUHQ
-DKUHVQLHGHUVFKOlJH LP=HLWUDXP ±  UHFKWH 6HLWH

























'HU LQ HLQHP (LQ]XJVJHELHW JHQHULHUWH $EIOXVV KDW HLQHQ ZHVHQWOLFKHQ (LQIOXVV DXI GLH
6WRIIDXVWUlJH+|KHUH$EIOVVHIKUHQ]XK|KHUHQ6WRIIDXVWUlJHQ LQVEHVRQGHUHEHL1LW





6&+(6 /$1'(6$07 )h5 80:(/7 /$1':,576&+$)7 81' *(2/2*,(  'LH (UJHEQLVVH GHU
6:$70RGHOOLHUXQJPLW GHQ SURML]LHUWHQ .OLPDGDWHQ DOV $QWULHE ]HLJHQ HLQHQ 5FNJDQJ








± PP PP PP
± PP PP PP























PHQ $FNHU *UQODQG XQG :DOG IU GLH GUHL 5(*./$0=HLWVFKHLEHQ 'LH







'LH NOLPDEHGLQJWH 9DULDELOLWlW LVW EHL GHU /DQGQXW]XQJ $FNHU EHVRQGHUV KRFK ,Q DOOHQ
EHWUDFKWHWHQ=HLWVFKHLEHQN|QQHQJURH8QWHUVFKLHGH LQGHQ121$XVWUlJHQGHUHLQ
]HOQHQ:(775(*/lXIH IHVWJHVWHOOWZHUGHQ'HPJHJHQEHU LVWGLH9DULDELOLWlWGHU








QXU VHKU PDUJLQDO )U GHQ =HLWUDXP  ±  ZLUG HLQ PLWWOHUHU $XVWUDJ YRQ
NJKDD SURML]LHUW GLHVHU VWHLJW LP =HLWUDXP  ±  OHLFKW DQ DXI










PH YRQ )UXFKWIROJHQ XQG HLQHP 'QJHPDQDJHPHQW ]XP GHU]HLWLJHQ =HLWSXQNW 'XUFK
WHFKQLVFKH,QQRYDWLRQHQZLH]%,QMHNWLRQVGQJXQJ LVWHV LQGHQYHUJDQJHQHQ-DKUHQ
JHOXQJHQGHQ(LQVDW]YRQ'QJHPLWWHOQ]XGDPLWDXFKGLH$XVZDVFKXQJYRQ6WLFNVWRII





)U GLH WURSKLVFKHQ8PVHW]XQJHQ LQ GHU 7DOVSHUUH /HKQPKOH VLQG GLH121$XVWUlJH
DXVGHPJHVDPWHQ8QWHUVXFKXQJVJHELHWYRQJURHU%HGHXWXQJ'LH+|KHGHV$XVWUDJHV
LVWYRQGHQ$XVWUlJHQGHUHLQ]HOQHQ/DQGQXW]XQJHQLQQHUKDOEGHV8QWHUVXFKXQJVJHELH
WHV DEKlQJLJ YJO $EVFKQLWW  'LH YRQ GHQ 0RGHOOHQ SURML]LHUWH (QWZLFNOXQJ GHU
121$XVWUlJHLQGHU=XNXQIWZHLVWHLQHJURH6FKZDQNXQJVEUHLWHDXI$EELOGXQJ
'DEHLH[LVWLHUWVRZRKOHLQH$EKlQJLJNHLWGHU$XVWUlJHYRP.OLPDNOLPDEHGLQJWH%DQG
EUHLWH XQG YRP (PLVVLRQVV]HQDULR HPLVVLRQVEHGLQJWH %DQGEUHLWH DOV DXFK YRP YHU
ZHQGHWHQ5HJLRQDOPRGHOOPRGHOOEHGLQJWH%DQGEUHLWH
'LHNOLPDEHGLQJWH%DQGEUHLWHGHU121$XVWUlJHNDQQGHPREHUHQ3ORWLQ$EELOGXQJ
HQWQRPPHQZHUGHQ6LH VFKZDQNWZlKUHQGGHV=HLWUDXPV± LP0LWWHO ]ZL
VFKHQXQGNJKDD8PGDV-DKUKHUXPLVW]XHUNHQQHQGDVVVLFKGLH9D
ULDELOLWlW GHU $XVWUlJH HWZDV YHUULQJHUW ELV ]XP -DKU  DEHU ZLHGHU DXI
NJKDD HUK|KW'LHV HQWVSULFKW HLQHU lKQOLFKHQ9DULDELOLWlWZLH VLH IU GLH ]X









$XVWUlJH XQWHU 9HUZHQGXQJ GHV JOHLFKHQ .OLPDPRGHOOV DOOHUGLQJV HLQHV XQWHUVFKLHGOL
FKHQ (PLVVLRQVV]HQDULRV $%XQG%'LHPLW GHP(PLVVLRQVV]HQDULR % SURML]LHUWHQ
121$XVWUlJHELV]XP-DKUVLQGLP0LWWHOHWZDVQLHGULJHUNJKDDYHU


















GHOOH YHUJOHLFKEDU'LHPLWWOHUHQ SURML]LHUWHQ$XVWUlJH VLQG EHL1XW]XQJ GHU&/0'DWHQ








VXFKXQJVJHELHW IU GLH 5(*./$0=HLWVFKHLEHQ *HPLWWHOW ZXUGHQ IU GDV
5HJLRQDOPRGHOO&/0GLH*LWWHUSXQNWHBELVBGHVHUVWHQ/DX







,P *HJHQVDW] ]X GHQ 121$XVWUlJHQ DXI -DKUHVEDVLV EHL GHQHQ LQVJHVDPW  NHLQH









$EKlQJLJNHLW GHV YHUZHQGHWHQ 0RGHOOV $OOHUGLQJV VLQG GLH 8QWHUVFKLHGH GHU $XVWUlJH
]ZLVFKHQGHQ(PLVVLRQVV]HQDULHQXQGDXFK]ZLVFKHQGHQ0RGHOOHQQLFKWVLJQLILNDQW
%HUHLWVLP=HLWUDXP±SURML]LHUHQGLH0RGHOOH9HUlQGHUXQJHQLQGHUPRQDWOL
FKHQ '\QDPLN GHV 121$XVWUDJHV KDXSWVlFKOLFK ZlKUHQG GHU 9HJHWDWLRQVUXKH 1R
YHPEHU±$SULO'LHGXUFKVFKQLWWOLFKHQPRQDWOLFKHQ121)UDFKWHQVWHLJHQLQVEHVRQGH
UH]ZLVFKHQ-DQXDUXQG$SULODQ:lKUHQGGHU9HJHWDWLRQVSHULRGHSURML]LHUHQGLH0RGHOOH























(LQH3URML]LHUXQJ ]XNQIWLJHU 3KRVSKRU$XVWUlJH IUGLH HLQ]HOQHQ /DQGQXW]XQJHQ DEHU
DXFKGDVJHVDPWH8QWHUVXFKXQJVJHELHWZDUPLWGHP0RGHOO6:$7QLFKWP|JOLFK'LHV
ODJ]XPHLQHQGDUDQGDVVGLH2EHUIOlFKHQDEIOXVVELOGXQJLP0RGHOOQXUVHKUYHUHLQIDFKW












'LH ]HLWOLFKH $XIO|VXQJ LQ )RUP YRQ 7DJHVGDWHQ LVW GDEHL ]X JURE $XFK GLH UlXPOLFKH




XPIDVVWHQ QXU GHQ 'DWHQVDW] IU GLH 6WDWLRQ =LQQZDOG*HRUJHQIHOG 'LHVH 3XQNWGDWHQ
UHLFKHQQLFKWDXVXPGHQ3$XVWUDJIUGDV8QWHUVXFKXQJVJHELHW]XPRGHOOLHUHQVHOEVW
ZHQQGLH3UR]HVVHYRP0RGHOOLQDXVUHLFKHQGHU$UWXQG:HLVHDEJHELOGHWZlUHQ





















&2*HKDOW GHU $WPRVSKlUH GLH K|KHUHQ '2&.RQ]HQWUDWLRQHQ YHUXUVDFKHQ $XFK GLH
JHVXQNHQH 6XOIDWGHSRVLWLRQ ZLUG DOV P|JOLFKH 8UVDFKH IU GLH VWHLJHQGHQ '2&
.RQ]HQWUDWLRQHQGLVNXWLHUW528/(781'0225(:LHODQJHGLH.RQ]HQWUDWLRQHQQRFK
VWHLJHQXQGZLHVLHVLFKLQGHU=XNXQIWYHUlQGHUQOlVVWVLFKPRPHQWDQQLFKWDEVFKlW]HQ
'LH GXUFK GLH .OLPDSURMHNWLRQHQ SURJQRVWL]LHUWHQ .OLPDYHUlQGHUXQJHQ JDQ]MlKULJ DQ
VWHLJHQGH7HPSHUDWXUHQXQGKlXILJHUH6WDUNQLHGHUVFKOlJH LP6RPPHUKDOEMDKUZHUGHQ

















'HU6WRIIDXVWUDJ DXV GHQ /DQGQXW]XQJHQ$FNHU*UQODQG XQG:DOG XQWHUVFKHLGHW VLFK
VRZRKOLQGHU=XVDPPHQVHW]XQJDOVDXFKLQGHU'\QDPLNXQG+|KHLQ$EKlQJLJNHLWYRQ
GHQ MHZHLOLJHQ /DQGQXW]XQJHQ 'LH (UJHEQLVVH GHU 0RQLWRULQJNDPSDJQHQ ]HLJHQ GDVV
GLHK|FKVWHQ$XVWUlJHGHU1lKUVWRIIH6WLFNVWRII1XQG3KRVSKRU3DXVODQGZLUWVFKDIW
OLFKEHZLUWVFKDIWHWHQ*HELHWHQDXVJHWUDJHQZHUGHQ'HU$XVWUDJYRQ1XQG3DXV:lO
GHUQ LVW LP (LQ]XJVJHELHW GHU 7DOVSHUUH /HKQPKOH VHKU JHULQJ 'HPJHJHQEHU ]HLJWH





WUlJHZlKUHQG VROFKHU $EIOXVVVSLW]HQTXDQWLIL]LHUW:lKUHQG HLQ]HOQHU$EIOXVVHUHLJQLVVH
YRQZHQLJHQ7DJHQ'DXHUNRQQWHQEHUHLWVELV]XGHUMlKUOLFKHQ6WRIIIUDFKWDXVJH
WUDJHQZHUGHQ
'LH (UJHEQLVVH GHU 0RGHOOLHUXQJHQ GHV 1$XVWUDJHV XQWHU VLFK YHUlQGHUQGHQ NOLPDWL
VFKHQ5DKPHQEHGLQJXQJHQ ]HLJHQ GDVV GLH SURML]LHUWHQbQGHUXQJHQ 7HPSHUDWXUHUK|
KXQJ9HUVFKLHEXQJGHU1LHGHUVFKOlJHYRUDOOHP(LQIOXVVDXIGLHMDKUHV]HLWOLFKH'\QDPLN
GHU1$XVWUlJHKDW'DEHLZHUGHQYRQGHQ0RGHOOHQK|KHUH1$XVWUlJH LQGHQ:LQWHU
PRQDWHQ XQG OHLFKW VLQNHQGH 1$XVWUlJH LQ GHQ 6RPPHUPRQDWHQ SURJQRVWL]LHUW 'LH













































',1 'HXWVFKHV ,QVWLWXW IU1RUPXQJ H9 ',1(1 ,62:DVVHUEHVFKDI








+HLGHQUHLFK 0 )UDQNH - %HUQKRIHU & 5LHGHO .  1XW]HUYRUJDEHQ IU GLH



















0DW]QHU ( %RUNHQ .  'R IUHH]HWKDZ HYHQWV HQKDQFH & DQG 1 ORVVHV IURP
VRLOVRIGLIIHUHQWHFRV\VWHPV"$UHYLHZ(XURSHDQ-RXUQDORI6RLO6FLHQFH
0F&ODLQ 0( %R\HU (: 'HQW &/ *HUJHO 6( *ULPP 1% *URIIPDQ 30 +DUW
6& +DUYH\ -: -RKQVWRQ &$ 0D\RUJD ( 0F'RZHOO :+ XQG 3LQD\ * 
%LRJHRFKHPLFDO+RW6SRWVDQG+RW0RPHQWVDW WKH ,QWHUIDFHRI7HUUHVWULDODQG$TXDWLF
(FRV\VWHPV(FRV\VWHPV

















6lFKVLVFKHV /DQGHVDPW IU 8PZHOW /DQGZLUWVFKDIW XQG *HRORJLH $ +\GURORJL
VFKHV+DQGEXFK0DWHULDOLHQ]XU:DVVHUZLUWVFKDIW'UHVGHQ
6lFKVLVFKHV /DQGHVDPW IU 8PZHOW /DQGZLUWVFKDIW XQG *HRORJLH % &,5
/DQGQXW]XQJVGDWHQ%HIOLHJXQJIUGDV(LQ]XJVJHELHWGHU7DOVSHUUH/HKQPKOH
6lFKVLVFKHV/DQGHVDPWIU8PZHOW/DQGZLUWVFKDIWXQG*HRORJLH%RGHQNDUWHLP
0DVWDE  %. .DUWHQEOlWWHU )UHLEHUJ / 3LUQD /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